This paper represents results of an examination of the current situation in the field of digitization of micro, small and medium-sized enterprises through presenting a new-created digitalization index (IDSME). It points out that it is possible to create a specific, purposeful index that will give a realistic view on the degree of digitalization in each individual micro, small and medium-sized company. The research relies on well-known indexes of digitization of economy and society used at the level of the world's leading organizations, the European Commission and world-renowned institutes. For the needs of this analysis, the authors have tested their digitization index on a sample of 226 companies from Serbia, Slovakia, and Russia. This analysis, using the IDSME index, was carried out based on research questions and corresponding hypotheses. The authors analyzed, in particular, the mutual relationship between the two of four dimensions of the IDSME index -the Integration of digital technologies in SMEs and the Connection to the Internet in a manner defined by the IDSME model. At the end of the paper, the authors present the conclusions reached during this research, along with the suggestions for the continuation of the research initiated in Milanka Bogavac dissertation.
INTRODUCTION
A success of SMEs is conditioned by many factors, and for different purposes, different factors appear more influential than others. To look at the possibilities and effects of digitization on the SME business, it is convenient to define some index that will give an easy and transparent way of assessing the results achieved and point to the possibility of improving the business. When defining the index structure, it is necessary to look at the conditions that prevail in the SMEs environment, resources, the way of using resources and many other parameters. To compare the achieved results, it is necessary to define the criteria for comparison. For this purpose, the indicators of individual parameters can be used independently or grouped. If a global comparison is to be sought, it is necessary to define indicators that will enable it. Given the complexity, composite indicators are indispensable. In their essence, these indicators are groups of indicators aggregated into one value. Composite indicators are the most used tool in evaluating the effects in a relative context since they can observe and explain complex multidimensional phenomena. Because of these characteristics, they provide the ability to roughly assess the state or progress towards the set goal, which opens the possibility that, after detailed and focused analysis, more precise estimates of individual effects can be obtained.
Digitization of business is a complex task, with many indicators. To ensure better transparency, it is useful to group the indicators into subdimensions, and sub-dimensions group into dimensions so that the grouping of dimensions becomes can easily give comparable indicatorsindexes. Many problems can be expected. The first problem to be encountered in determining the value of the indicator is the choice of the limit values for each of the indicators.
Due to the different dimensions of individual indicators, it is necessary to normalize their values. It is not the same if the indicator's value will be expressed in numbers or in percentages. It does not have to be that each indicator has the same significance, so it can be concluded that the indicators need to be weighted. Indicators can be entered into dimensions directly or through subdimensions. The sub-dimension, as a new composite indicator, has an impact on its dimension and on the value of the index, but subdimensions can have a different weight, also. Therefore, sub-dimensions can be weighted to increase or decrease their significance. On the same way, dimensions are by their nature new composite indicators that affect the index value, and it is possible to weight their values to increase or reduce their impact. By just weighting the values of the indicators, the sub-dimensions and dimensions, it is possible to get completely different final results from the same input data. One of the biggest challenges is precisely determining the value of the weights. The starting values of weights are defined based on literature and personal experiences and assumptions. The weighting values can be corrected by subsequent analyzes and checks of the results obtained. The aim of this paper is to present a methodology for defining the level of SME digitization based on the IDSME index. Since the problem is global when creating and analyzing the index of SME digitization, it is necessary to consider and where possible implement experiences from other similar indices. That's why while creating IDSME, new SMEs digitization index, the authors have used experiences of DESI 2017 (EC, DESI 2017 -Digital Economy and Society Index: Methodological note, 2017) and 2018. indexes (EC, DESI 2018 Digital Economy and Society Index -Methodological note, 2018) , I-DESI (Foley, Sutton, Wiseman, Green, & Moore, 2018) and IDI (ITU, 2018).
IDSME -SME DIGITALIZATION INDEX
The IDSME digitization index is the authors' contribution to researching the impact of digitization on individual SMEs. It enables SMEs to carry out self-evaluation and determine to what level they are digitized and what they need to pay attention to in their development plans. SME Digitization Index measures the progress of SMEs in the digitization process. As such, it brings a combination of relevant indicators weighted within sub-dimensions and dimensions.
The index allows four main types of analysis: ˗ Overall impact assessment: to achieve the general performance characteristics of individual SMEs, observing their overall index and results of the main dimensions of the index. ˗ Zooming: to identify areas where the performance of SMEs could be improved by analyzing the results of the sub-dimensions of the index and the individual indicators. ˗ Monitoring: to assess if there is progress over time. ˗ Comparative analysis: to compare the successes of SMEs using index results, comparing SMEs in similar activities to identify the need to improve the business environment.
IDSME was developed on the principles and recommendations given in (OECD, 2018) , based on the literature analyzed in this paper and on the basis of the authors' previous experiences and knowledge. The structure of the proposed digitization index is shown in Table 1 . IDSME has a three-tier structure composed of four (main) dimensions, each divided into sub-dimensions, and the sub-dimensions include one or more indicators.
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Dimension -Connection to the Internet
This dimension is today a pre-condition to all conditions. Except in extremely rare applications, e.g. connecting ATM machines or fiscal cash registers, dial-up connections to the Internet cannot be considered as a favorable solution. Therefore, fast internet connections can be considered as a very significant dimension of IDSME indicators. This dimension is divided into four sub-dimensions, each focusing on one aspect of connecting to the Internet.
The sub-dimension Connectivity to broadband Internet is focused on how SMEs is linked to the Internet. At that, the Fixed broadband Internet connection and Connection to the mobile broadband Internet are taken as indicators.
The sub-dimension Connection to the Internet via a public telecommunications network is also focused on how SMEs is connected with the Internet. As an indicator, the telephone line connection has been adopted, regardless of the technology used.
Speed as a factor influences processes in SMEs and focuses on the ability (and desire) of a business to make better use of the Internet's capabilities. As the "high-speed Internet" limit, the declared value of the Internet access speed of 30 Mbps was taken primarily because of the comparability of companies from different countries because this limit was also set for DESI. But this limit is changing every day, and many providers at the time of writing this paper offer 50 Mbps as an optimum regarding price and capacities. From 2020, with the beginning of the use of 5G technology, the speed of Internet access is expected to increase (depending on the observed criterion and the applied technology, nine to 20 times (Dave, 2018)). It is certain that the boundary speed will be a parameter that will change over time but converting to a new boundary value will not pose any technical challenge for IDSME. Therefore, from 2025, a 1 Gbps access speed could be set as a limit value.
As the indicator in the model, the subscription to a fast BB access above the limit value in the observed year was taken.
The possibility to work from a remote location (or the ability to work on a remote computer) is an option that has been seriously talked about for some twenty years, and which gets its importance in time. It is used by many, from computer network administrators to employees who work on maintaining the central heating and air conditioning system for hotels, factories and remote facilities in general. This sub-dimension focuses on the willingness of SMEs to organize and use distance working. As a criterion, the percentage of employees that used this option in the last three months is taken here in relation to the total number of employees. It is obvious that if corrections are not introduced, there may be unjustified favorability of micro-companies in relation to others because if in a micro-company with one employee that employee can work from home and obtain the maximum number of points, the medium-sized company never can fully achieve the same number of points. Therefore, the model set the limit to 10% of the total number of employees. With ten or more percent of those who worked remotely the surveyed SMEs achieve the maximum number of points according to this criterion. Given the expectations, from 2025, the limit value for this criterion could be raised to 50%.
Digital skills
To take advantages of the Internet in addition to the connection to the Internet it is essential that the employees have the appropriate digital skills, ie. that they are capable of implementing certain activities using the Internet. The "digital skills" dimension focuses on people who use the Internet and computers in general.
Since it is common for users to be divided into groups of ordinary and advanced, also here appear division on sub-dimensions: ˗ Basic skills and ˗ Advanced skills.
Given that today's and future employees are expected to master basic digital skills at weighting significantly higher values are given to advanced skills.
The sub-dimension Basic Skills includes three indicators: ˗ Internet users, ˗ e-mail users, and ˗ Office package use (regardless of software vendor).
As a criterion, the percentage share of employees who have these skills in relation to the total number of employees was used. In order to avoid the unjustified favorability of micro companies, the value of 30% of the total number of employees was taken as the limit value for all three indicators, and the period of the previous three months was observed. Considering the trends in digital skills, this limit could be raised to 50% in 2025. It is certain that now more and more employees are using the Internet, but in this analysis, the only use of the Internet for business purposes and for meeting the needs of the observed SMEs is used. The sub-dimension Advanced skills includes three groups: ˗ ICT specialists, ˗ STEM graduated, and ˗ developers.
The first two groups include experts with formal higher education in the field of ICT, natural sciences, technology, engineering, and mathematics. The group of developers consists of all employees in SMEs who are able to write computer programs independently regardless of how they acquire this knowledge and skills. To avoid unjustified discrimination against mediumsized companies, upper limits were adopted at levels of 10% (ICT experts), 20% (STEM graduates) and 5% (developers). By introducing more extensive use of IoT and technology 5G, in 2025, these limit values could be doubled (20%, 40%, and 10% respectively).
Integration of digital technologies
Dimension the Integration of digital technologies focuses on the degree to which SMEs are ready to use digital technologies in their doing business regardless they are used on the Internet, or they are part of the intranet or even they are used on individual computers. Therefore, the dimension is divided into two sub-dimensions: Electronic commerce via a website is an important element in SMEs digitizing, but not all SMEs are necessarily online oriented. It is possible that some highly digitized SMEs do not deal with eselling, and that they offer and implement their services (and/or products) in another way. Therefore, the sub-dimension Electronic Commerce is weighted with a value of 0.3 and a sub-dimension of the use of digital technologies with a value of 0.7.
Indicators of the sub-dimension the Use of digital technologies and an online selling indicator are taken with values 1 (possesses, uses) or 0 (do not possess, do not use). As the limit value of online turnover compared to the total sells, 1/3 was taken. For the limit value in cross-border sells, the value of 25% of total online sales has been adopted. All above the limit values is adopted with a value of 1.
Internet usage
The Internet Usage dimension focuses on the types of activities that SMEs have on the Internet, primarily on communications and business transactions. Therefore, two sub-dimensions were selected: ˗ Communication and ˗ Transactions.
Sub-Dimension Communications includes four indicators relating to external and internal communications:
˗ Video calls (single or video conferencing), ˗ Use of e-mail, ˗ Participation in social networks and ˗ Possession of intranets.
The use of video calls and the possession of the intranet are encoded with 1 (uses, has) and 0 (does not use, does not have). The use of e-mail is viewed as a percentage share in total written correspondence, and participation in social networks is differentiated according to the frequency of using social networks ranging from 0 (never used) to 1 (used daily), with values of 0.25 (rare), 0.5 (once a month) and 0.75 (once a week).
The sub-dimension Transactions includes the propensity of SMEs, Internet users, to execute online transactions. It focuses on two indicators: ˗ Electronic banking i ˗ Shopping via the Internet.
As a criterion for Electronic Banking, the percentage of electronic in total banking transactions was taken. For the indicator Purchasing over the Internet, the share of epurchases was taken in relation to the total purchase. In order to provide more relevant results, the limit value for this indicator was taken as 25% of the total purchase, and all above this value was encoded as 1.
The criteria for each of the indicators are shown in Table 1 .
Normalization
As with other similar indicators, and with IDSME it is necessary to normalize and equalize units before aggregation. Normalization is performed with IDSME using the min-max method by the linear projection of each indicator on a scale in the range 0 to 1. The zero corresponds to the minimum value and one to the maximum value. Table 1 shows the criteria and limit values of the indicators.
It should be noted here that the choice of maximum and minimum values can have a significant impact on the index value. Calculation of the normalized value of the indicator is done by subtracting from the actual value of the observed indicator (X) the minimum value that the indicator can have (the lower limit value xmin), and then dividing by the difference between the upper and lower limit values (xmax -xmin) . In this way, it is achieved that the minimum normalized value of the indicator is 0, and the maximum is 1. The normalization of the indicators of the use of e-mail can be used as an example. Let the measured value be 80%. The upper and lower limit values are 90% and 20% respectively. The normalized value of this indicator would be calculated as follows: XN = (X-xmin)/(xmax-xmin) = (80-20)/(90-20) = 0.857 If the upper and lower limit values were adopted as 100 and 0 respectively, the normalized value of the indicator would be: XN = (X-xmin)/(xmax-xmin) = (80-0)/(100-0) = 0.8
In case the upper limit is adopted as 80, and the bottom remains 0, the XN would be XN = (X-xmin)/(xmax-xmin) = (80-0)/(80-0) = 1.0 These differences later influence the values of the sub-dimensions, dimensions, and indexes, so they need to be carefully selected and tested for their robustness.
Weighting
It is difficult to choose dimensions, subdimensions, and indicators so that they reflect the state, and have the same weight, i.e. to have the same impact. It is, therefore, necessary to make corrections using correction coefficients and determine the weight of individual influences. This is a very delicate action because it is possible to change the final results by correcting the weights. Considering that this is the first analysis using IDSME model, a decision has been made that the weighting is based on available literature and previous experience, so that the results as they are obtained are analyzed without any subsequent corrections. Possible corrections could be made after several consecutive years of monitoring the observed SMEs and calculating their IDSMEs.
This approach is not an exception in world practice, because even now globally recognized indices have passed a similar path and are experiencing their evolution. To simplify the calculation itself, it was decided that the indicators themselves are not weighted and are considered to have the same impact. The weighting is done on sub-dimensions and dimensions, and the individual weights are marked with w and are shown in Table 1 and Figure 1. 
Aggregation
The aggregation of indicators in IDSME was done on the way that the indicators were aggregated into the sub-dimensions (I degree), then the weighted values of the sub-dimensions were aggregated into dimensions (II degree), and, finally, the weighted values of the dimensions were aggregated into the IDSME index. In the case of IDSME aggregation for the i-th SME, the following formula was used: The aggregation procedure is shown in Figure 1 .
The used tags are explained in Table 1 .
The IDSME index is a super-indicator of the degree of digitization of the observed SME or SMEs group. 1 The example of the survey can be found at https://forms.gle/w451cD1413AxDCbz7
RESEARCH

Contents of the research, the sample, and its structure
The survey covered 226 SMEs in Russia, Slovakia, and Serbia. Among the surveyed SMEs there were 47 medium-sized enterprises, 96 small enterprises, and 83 micro enterprises. The division within the SMEs was carried out based on the criteria set out in (EC, 2003) .
The survey included questionnaire processing with forming concrete conclusions on the issues raised in the survey, as well as the analysis of the degree of digitization of surveyed SMEs using the IDSME index. In the analysis using the IDSME index, using statistical methods null hypotheses were checked.
Respondents were given the opportunity to fill in the survey anonymously, without providing personal data and data on SMEs, except for the number of employees which is a key figure for all subsequent calculations. In addition to paperbased polls, a three-language survey was published using the https://docs.google.com 1
Methodology
Maybe the biggest problem in studying a phenomenon in social sciences is the inability to perform a laboratory-controlled experiment. The researcher usually relies on the statistics as a tool and then appears the new problem, the removal of noise in the results.
One of the most commonly used methods is (scientific) observation. It was used at the beginning of this research. Of the general methodological methods in this research, analytical and synthetic methods, induction and deduction, as well as historical and comparative methods, were used. Multivariate analysis was used when necessary. Given that the analysis involves SMEs at the global level for analysis, more favorable macroeconomic analyzes are available, but in individual cases, the methods of microeconomic analysis have been used. These methods were written in a number of methodological guidelines for the preparation of scientific papers, as well as in (Miljević, 2007 ) (Pejanović, 2007) (Bradford, 2017 ) (Camarinha-Matos, 2012 ) (Zav'yalova, et al., 2014 , so they will not be explained here additionally.
This research is exploratory (what) with elements of explanatory (why) and descriptive (how much and how). Within the research, relevant research objects have been identified and explained. As a part of the descriptive analysis of the phenomenon, they are broken down into sections sufficient for the analysis to be successfully carried out and that proper legality can be observed. In doing so, both deduction and induction were used.
The research also used an empirical method as an analytical method that allows reliable conclusions on the interdependence of individual observed elements and trends in individual phenomena. Statistical analysis included relevant data which enabled the detection of the rules of mass phenomena covered by this analysis.
The hypothesis testing process was carried out as follows: 1. Defining the boundary of significance; 2. Writing hypotheses, null and alternative; 3. Selection of sample or samples, and calculation of parameters; 4. Determination of the limits of rejecting the null hypotheses; 5. Determining whether the null hypotheses can be rejected; and 6. Defining and presenting conclusions according to tested hypotheses.
Research
The research covered various aspects of the digitization of SMEs, and there is formed a research question: What is the relation of the integration of digital technologies in SMEs and their connection to the Internet in the manner defined by the IDSME model. Table 2 shows the results of statistical data processing for the relationship between the integration of digital technologies and the connection of SMEs to the Internet for the observed SME group.
Based on the results shown in Table 2 , the Pearson coefficient, in this case, can be viewed as ρ = 0.27136. The p-value is statistically significant and significantly lower than the set limit value of 0.05. So, the null hypothesis can be rejected, and we can accept the alternative hypothesis.
According to classifications given in (Owen, 2016), (Papić, 2014) , (Taylor, 1990) and (Cohen, 1988) , the correlation is at the level of weak positive . The linear regression equation on the basis of the obtained results gets shape:
≈ 0,1289 + 0,6806 *
where:
xthe value of the dimension Connection of SMEs to the Internet, and ythe value of the dimension Integration of digital technologies
The verification of the interdependence between these two dimensions was carried out also using the Wilcoxon Signed-Rank test. According to this test, the obtained value was p = 0.4772, which did not create the conditions for breaking the null hypothesis that there was no difference between these two dimensions.
CONCLUSIONS
Within the conclusions, we should first point out that the IDSME index represents a new model for assessing the degree of digitization of SMEs. The IDSME index is primarily aimed at SMEs' selfevaluation, to allow them to look at their achievements and weaknesses, and to develop plans to improve their business. Using the IDSME index, they will be able to see their position and improve what can be improved. IDSME is particularly suitable for comparing SMEs within a group of SMEs that deal with the same or similar activity, as the analysis will include the same indicators, and the results will be more comparable.
A detailed survey showed that the model included the most influential indicators and that the dimensions of the index were selected to reflect the situation without major overlaps. IDSME proved to be useful for analyzing the state of digitization in SMEs and should continue to develop including a larger number of SMEs. The current data could be analyzed as soon as they would be obtained, without a need to wait for the reports of official statistical institutions, so the IDSME index itself would have a significant advantage over other similar indices.
Considering the announced introduction of 5G networks, the criteria regarding the speed of Internet access should be changed and the limit value should be raised to a higher level in the year 2025.
In the case of a significant increase in the base of surveyed SMEs, the IDSME index could be modified to adapt to individual industries, but this does not have to be a dominant requirement if it maintains its current purpose, to serve for selfevaluation of SMEs.
